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f the United States (US) does not fundamentally strengthen its primary care workforce it will not achieve the dramatically enhanced access, improved quality, and cost containment envisioned by the Affordable Care Act (ACA). 1 While the ACA is at risk from efforts to repeal or defund it, and from challenges to its constitutionality, a more insidious threat awaits it when coverage expansion begins in 2014. The US will face a serious healthcare workforce bottleneck, a severe shortage of primary care providers due to mounting patient demand and diminishing supply. In this paper I highlight factors contributing to this bottleneck and propose policies needed to address the challenge. Healthcare systems based on a robust primary care workforce produce better health care quality and outcomes at lower costs than systems with a less adequate primary care supply. 2, 3 For each incremental primary care physician per 10,000 population (a 12.6% increase over average supply in 2000), there were 49 fewer deaths per 100,000 persons per year (a 5.3% decrease). 4 This association suggests that more than 120,000 deaths per year could be averted through a modest increase in the number of primary care physicians. Further, patients with a regular primary care physician have lower overall health care costs than those without one. 5, 6 Even without the ACA, primary care workload is expected to increase by 29% between 2005 and 2025. 7 In 2011, the first of 80 million baby boomers became Medicare-eligible. This "silver tsunami" will continue at a rate of 10,000 per day through 2029. 8 Pent-up demand for primary care services among uninsured or underinsured adults leads to increased utilization when this population reaches 65 years old and becomes Medicare eligible. 9 Further fueling demand, the ACA will provide a pathway to health insurance for up to 32 million currently uninsured Americans by 2019. 10 In California, it is estimated that meeting the increased primary care demand from newly eligible Medicaid patients alone will require a 10% increase in the state's primary care workforce.
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Meanwhile, the primary care workforce is shrinking. Only 32% of all 800,000 US physicians practice primary care. 12 The number of US medical students matching into primary care residency positions declined 24% between 1985 and 2011, and the proportion of internal medicine (IM) residents practicing general internal medicine after residency dropped from 54% in 1999 to 20% in 2003. 13, 14 Fewer than 18% of current graduating medical students are expected to ultimately practice primary care. 12 A third of generalist physicians will leave medical practice over the next decade as baby boomer physicians retire, and as generalists leave practice at a faster rate than specialists. 15, 16 The effective workforce is further depleted by the rise in part-time work. 17 As a result, by 2016 the number of adult primary care physicians leaving practice will exceed the number entering.
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Three years into health reform in Massachusetts, primary care physicians are in critically short supply. With 54% of family physicians and 49% of internists not accepting new patients, wait times for new patients are lengthening, and a majority of primary care practices are having trouble filling physician vacancies. 19 Therefore, the primary care shortage is likely to be a significant bottleneck to full and successful ACA implementation, frustrating millions of Americans with the unfulfilled promise of access despite coverage. While the ACA makes many essential investments in the 3P's of primary care policy (pipeline, practice, and payment reforms), funding and implementation of these commitments remain vulnerable. 20 Full realization of all ACA policies is necessary but insufficient. To rebuild the generalist physician workforce and avert a bottleneck, bolder policies will be required.
PIPELINE (PUSH) POLICIES
Graduate Medical Education (GME) the number of US medical school graduates will increase by almost 7,000 (36%) to 26,500 due to 20 new schools and expanded class sizes. 24 By 2015 these new US graduates will be sufficient to replace all IMGs in the residency match, but it is unlikely that they will fill the gap left by IMGs in primary care specialties and in underserved communities. Medicare provided $9.5 billion to approximately 1,100 teaching hospitals in 2009 to subsidize the cost of GME, with $3 billion in Direct GME subsidizing residency program costs, and $6.5 billion in indirect medical rducation (IME) added to Medicare case payments to teaching hospitals. The Medicare Payment Advisory Commission (MedPAC) has consistently found that Medicare is paying double the IME amount empirically justified by comparing the cost of care in teaching hospitals with that in non-teaching hospitals. 25 Teaching hospitals counter that IME funding offsets the costs of specialized units (e.g. trauma and burn centers) and uncompensated care. MedPAC recommends that Congress redirect the "extra" estimated $3.5 billion towards incentive payments to teaching institutions that achieve desired educational outcomes. This "pay for educational performance" program would increase the accountability of GME programs and better align them with US physician workforce needs. Policy options to increase the percentage of physician trainees practicing primary care from 18% to 40% include: a) increasing the direct GME per resident amount (PRA) for trainees in primary care programs and decreasing the PRA for all other residents; b) providing bonus payments to hospitals for graduating residents that practice primary care after training; c) expanding loan repayment programs for residents that practice primary care; d) increasing salaries of primary care residents; and e) raising the cap for funded GME positions by 3,000 positions annually for 5 years, allocating at least 80% of these new slots for primary care training programs.
Teaching hospitals should consider seeking funds from the CMS' Center for Medicare and Medicaid Innovations (CMMI) by proposing innovative GME models designed to enhance training of primary care residents. Although workforce policy is not an explicit area of focus at CMMI, there is considerable interest across federal agencies to promote innovative models of GME to address the primary care shortage. 26 
Non-Physician Practitioners (NPPs: Physician Assistants-PAs and Nurse Practitioners-NPs)
NPPs are the fastest growing segment of the primary care workforce. Over the last decade, the number of NPs grew to 140,000, an average annual per capita increase of 9%, compared to an increase of PAs to 75,000, a 4% increase, and of primary care physicians to 256,000, a 1% increase. 27, 28 NPPs are more likely than primary care physicians to practice in underserved areas and to care for minority patients, Medicaid beneficiaries, and uninsured patients. 29 Although a majority of NPPs practice in primary care settings, an increasing percentage are choosing hospital-based and subspecialty practice. 30 Even including NPPs, the ratio of primary care practitioners to population is expected to fall by 9% from 2005 to 2020. 31 Given the impending primary care bottleneck, we need all hands on deck to expand patient access. 32 However, while physicians and NPPs should increasingly partner to provide team-based care in patient-centered medical homes, models that replace physicians with NPPs need further testing before they are generalized. 33 A systematic review found comparable quality of care by physicians and NPs, but outcomes were not adjusted for the additional time NPs spent with patients. 34 A Cochrane review concluded that appropriately-trained nurses provide comparable quality of care as primary care physicians. However, only one study was powered to assess equivalence of care, many studies had methodological limitations, and patient follow-up was generally 1 year or less. 35 Outcomes of collaborative and independent models of care need to be studied.
PRACTICE/PAYMENT (PULL) POLICIES
In his classic study of influences on medical student career choices, Funkenstein concluded that economic incentives and prevalent ideology are more compelling for most students than their personal characteristics and original career plans. 36 His contention, which is just as true today, was that the market's impact is pervasive and that students will trade in their generalist aspirations for the economic security of higherpaying fields. Economic concerns trickle down to students from faculty and residents, which further shapes student career choice. 37 Without achieving greater salary equity between cognitive and procedural services, current pipeline ("push") policies are likely to fall short without stronger practice and payment ("pull") policies. The 10% Medicare bonus for primary care services from 2010 through 2015 in the ACA is helpful but unlikely to send an adequate market signal to students and trainees. By 2008, median income for generalist physicians was 54% of that for specialty physicians. This compares to almost 65% in the early 1990s when the growth of managed care and the relative value resource-based system, which initially diminished the compensation gap between generalists and specialists, signaled the need for more generalists and fewer subspecialists. [38] [39] [40] Not coincidentally, the proportion of medical students choosing primary care residencies rose from 38% in 1988 to 50% by 1998. Since then, however, the compensation gap has re-expanded as median income for specialists rose 37.5% compared with 21.4% for generalistsan increase that did not keep pace with inflation. 41 In 2010 COGME called for an increase in the ratio of generalist to specialty physician income to 70% in order to achieve the desired specialty mix of physicians.
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Each year, the Center for Medicare and Medicaid Services (CMS) updates the RBRVS by adjusting the relative value units (RVUs) for existing services and determining the RVUs for new services. Since 1991, CMS has relied upon the American Medical Association's Relative Value Scale Update Committee (RUC) to determine RVUs for physician services, accepting over 90% of the RUC's recommendations. 42 Although primary care physicians provide more than half of all Medicare and Medicaid visits, only 3 of the 26 voting members of the RUC are generalist physicians. The RUC's proceedings are private, using secret ballots and confidentiality agreements that shield their deliberations from public review. 43 Primary care physicians will need to advocate for policies to address the growing imbalance in compensation between cognitive and procedural services. The ACA strengthens CMS' authority to adjust Medicare RVUs that are found to be misvalued, with a particular focus on services that have experienced high growth rates. Rep. Jim McDermott (D-WA), a senior member of the House Ways and Means Committee and a physician, recently introduced the Medicare Physician Transparency and Assessment Act of 2011 (H.R. 1256). The legislation would require independent analysts to review misvalued codes annually. This outside review could provide representativeness and objectivity currently lacking in the RUC process.
In summary, to establish and sustain the high-performing health care system envisioned in the ACA, the law's provisions to strengthen primary care training and practice must be funded, implemented, and evaluated. However, to mitigate the risk of the looming primary care bottleneck, even bolder policies are needed to attract, train, and sustain our students and residents in primary care careers. Excellent resources are available for clinicians seeking to enhance their knowledge and ability as effective health policy advocates. [44] [45] [46] Generalist physicians must continue their vital leadership and advocacy in this pursuit.
